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ABSTRACT

Conodonts were extracted from eighty-one samples taken
from the Onondaga Limestone (Eifelian) through ¥iddle and
Upper Devonian shales (Frasnian and FPammenian) in a core
from Mason County, West Virginia. Pifty-five non-rariform
conodont taxa were identified, including Scaphignathus
velifer wvhich has not previously been reported from North
America. Conodonts indicate that the Onondaga Limestone

ranges in age from the Polygnathus gcostatus patulus-Zone

to the P. c. cg§tatg_§-Zon Pﬁi overlying shale samples

the Scaphignathus vely E&'ﬁl m -
and visual conpaS% .ﬁ odont

L LIQ-Revisi;

range in age from pro able lian) ¢to

elemental angd mlneraloglc

relationships.,
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INTRCDUCTIOR

Conodonts are tooth-like microfossils composed of
concentric lamellae of calcium phosphate and exhibit a
Qreat variety of gross extermal mcrphologies.

C. H. Pander discovered ccnodonts in 1856 and thought
them to be fish teeth. Since +then, a great variety of
diverse ideas have been put forward to describe the
biclogic nature of conodonts (see Lindstrom, 1973). Much
of this evidence has 1lent support to the idea that
conodonts are actually the internal skeletal elements of
scme type of extinct organiss and that this organism vas
composed of several conodont element form-taxa arranged in
a bilaterally symmetrical pattern.

Natural assemblages (found on bedding planes) and

statistical assemblages (recﬁ&%&fgﬁgwﬁﬁ¥regated
residues) of conodont elszé“k” n-Fik ftwc‘

PENTpY PR Y

on

and multi-element rec E$;£Fﬁ&§ns of the suppé?éd‘é%%&

animal have been wwﬁ%ﬂla&@ R@‘y g p i

reconstructions are descrited by Rhodes (1952), Lange

{1968), Klapper apd Philip (1971), and other vorkers.
Detailed work, particularly in Europe and North

America, on conodont biostratigraphy has resulted in the

definition of many conodont zones that can be recognized

over large geographic areas and in pany different

1



lithclogies. Three characteristics of conodonts permit
this: 1) because conodonts evolved rapidly, many form-
taxa have very restricted temporal distribution, 2) newly
evolved taxa were distributed rapidly cver large
geographic areas, and 3) conodonts exhibit a relatively
high degree of‘ facies independence although several
studies (summarized in Barnes, 1976) show that conodonts
are facies-controlled to scre degree.

These characteristics ccmbine to make conodonts very
useful and well-studied Paleczoic index fossils. Conodont

biostratigraphy is particularly well defined for the Upper

Devonian of Europe andEﬁ

:nerlca. The numerous zones

nd subzones make v ¥ns possgle.

This is useful f‘:BEE ;1 t}n;;;; elations
in rocks that W5 , i Es%)}bﬁo%gg . g ines.
o 4 E_ﬁgés;gia“?qkh the

The purpose
conodont zonation present in shales overlying the Onondaga

Linmestone (Middle Devonian) in a core from Mason County,
¥est Virginia. The core was taken from Reel Drilling
Program well D&EK PFarms #3 (W. Va. Permit MAS-146;
DOE/EGSP core 41), 8.06km {5.00 mi) south of Latitide
3900 N. and 5.15km (3.19 ei) vest of lLongitude 8200' W.
{0OTM coordinates, 40B187.2 meters east, $308929.0 meters
north, 2zone 17), Robinson District, Mason County, West
Virginia (fig. 1). Dating cf these shales with respect to
the vell-defined Llate Devchnian conodont 2zonation is

2



important because shales cf the upper 15.2m (50 £t) and
lover 3.4m (11 £t) of the cored interval lack distinctive
marker beds that vould permit accurate correlatioms based
on gamma-ray and neutron logs. Establishing the zonation
present in +the core will also aid in basip-wide
correlation of the shales; -this correlation is an
important part of the Department of Energy sponsored
Eastern Gas Shales Project (EGSP).

The secondary purpose of this thesis concerns the
paleoecology of the conodonts in the core. It is hoped

that paleoenvironments at the time of deposition of the

shales are reflected by th SR &

shales. If this is the casgg Lo B

influenced by the d@&i#ﬁ{i}g F&LE R\Emg ical
S V1T be

parameters in thes E F ﬁ R% hips
sought and, if found, 'may eri VR YE

paleocecology of the conodcnts.

ochemistry of the
ny

might be




METHOD

Sample ccllectiorn

Eighty~-one 1-kilogram (2.2 pcund) samples uére taken
from B16.7n (2679.5 ft) to 1037.9m (3405.3 £t) below the
top of the well (vell elevation 202.7m (665 ft) KB) at
approximately 10 foot intervals. All depths used ir the
text are corrected 1log depths, not drillers* or core
depths. Centers of sampling intervals are shown on Plate
1 and Pigure 4; the actual intervals extend 0.06a (0.2

ft) above and below the rplctted tic marks. For reasons

Yas taken
in cnly one lithology and r Yy visual

2 K. i "z'
L«' ¥ ﬁ 3
inspection) vhenever ?Eﬁ Ei%ﬂ@o Q,,ﬁa R ples
vere ottained from tS' 3
°

concerning the geochemical

1.3 m (4 £t) of the re.

Paleontological samgle preparation

Onondaga Limestone =saagles were processed using
standard acetic acid technigques. Shale sanples vere
disaggregated using a +tvo-step bleaching and boiling
process (Duffield and Warshanver, 1979) . Ccnodonts were

recovered from most samples by heavy liquid seperation in

4



s-Tetrabrcmoethane.

Geochemical sarprle preparation

Pollowing ipitial physical breakdown of each sample
for paleontologic analysis, approximately 0.1 kg of rock
chips was selected for geocterical studies. These vere
crushed to finer that 200~-mesh in a Prolabo ball-crushing
mill. The short (two-minute) crushing time in this mill
prevented sample heating, which could caase dehydration of
hydrated minerals. Geochemical analyses vere done using
standard procedures. Determination of elemental
composition of the samples was done using X-ray

flourescence. Mineralogic compesition was determined by

X-ray diffraction. Percent c:iinlc content of each

sanple vas determined by loss-o

Celsius.



LITHOSTRATIGRAPHY

Lithclogy
The Mason County core vas described by Rhoades and
others (1978, unpublished manuscript). The cored interval
consists of olive-gray shales alternating with medium- and
dark=-gray shales.
Four petrologic rock types have been described in the

core (Ervin, 1980). The four shale types are: 1) thinly-

laminated:; 2) sharply-bandeé‘"&

gated;

4) non~tanded. Siltstones a“

in the core.

Figure 2 shows Middle and Upper Devonian stratlgraphy
in Wwest Virginia, Ohio and New York.

Onondaga Limestone~The Onondaga limestone wmarks the
base of the Middle Devonian in West Virginia and New York.
The Onondaga grades into the Needmore Shale and the
Huntersville chert to the east. Toc the west, the Columbus
Lisestcne of Ohio has been ccrrelated with the Onondaga.

At the top of the Onondaga Limestone in Mason County
is a +thin (0.06m (0.19ft)), dark, pyritic layer that
contains abundant paleoniscid fish teeth (D. K. Elliot,
1980, personal comsunicaticn) and conodonts, Both the
lover contact and the upper contact (with the Devonian

6



Shales) are sharp. The extreme abundance of conodonts,
fish teeth and euhedral pyrite suggest that this unit wvas
deposited over a considerable period of tinme. Wells
(1944) suggests that the Middle Devonian bone beds of Ohio
are diastemic in origin ard may even be lag deposits
resulting from submarine erosion. However, the excellent
preservation of the conodonts and teeth does not support
the lag deposit theory of origin for this bone bed because
the winnowing currents would probably bhave broken and
abraded the conodonts and teeth.

Devonian Shales-In the subsurface of vestern West

Virginia +the ternm "DekaE{é!M{ f

refers ¢to the

Limestone and

1ndstone
@ "‘% SR
”nekid =Hpg§yt§e l1thastra@&3 aphic

T e g
terminoclogy of the cored 1nterva1 baged on gamma-r#y and

a1 Onondaga
“ 4@wer‘ §1551551“b1§§‘vﬁefca'%

(Patchen, 1977)% \

neutron logs (Schwietering, 1979, perscnal coamunication).

In Figure 3, New York stratigraphic terminology is
used for the stratigraphic wunits. This is because
stratigraphic cross sections within the Devonian Shales by
Wallace and others (1977, 1578) and West (1978) showv that
the stratigraphic units present in New York can be traced,
in the subsurface, througt Pennsylvania and into West
Virgipnia and Ohio. In general, the New York terminology
permits a2 higher degree of divisicn and refinement of the

stratigraphic section than does the VWest virginia

7



terminclogy and probably has priority over the West
virginia terminology. Therefore, the New York terminology
is preferred, where appropriate. Regional correlation by
Schvietering (unpublished charts) shov that the Mason
County well fits into the =stratigraphic framewvork
established by Wallace and cthers, and West. Therefore,
Nev York terminology is appropriate for stratigraphic
intervals in this core.

The term "Huron Member c¢f the Ohio Shale"™ is shown to
be applicable to western West Virginia by Schwietering

(1979) .




’ Figure 1. t.ocation of

]
&/ cored well, !tason-146.
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SAMPLE # DEPTH (FT)

1 2679
— — — - UPPER
= JDEVONIAN

6 2734 —— -7 SHALE

— — — HURON Ohio
= SHALE of
| MEMBER  Shdle

— LEGEND
gl =3 LIGHT GRAY SHALE

39 3048 b= [:] BLACK SHALE

FA\ N
x" ERW E
5 A o vy Er >
YRS AN | Laf '\:‘j Semd Ea ~,
o
a %
v ols

= JAVA
FORMATION

51 ; ;‘ ”?T
%EV iSION
D West Falls
E_:_:__:_.‘: Formation
'y4 330 e
RHINESTREET
SHALE
MEMBER
75 3388

?
7 407 W SHALE
ONONDAGA
80 3422 LIMESTONE

Figure 3. Lithostratigraphy of cored well Mason-146.
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DEVONIRAN CONODONT BICSTRATIGRAPHY

Previous investigations

Ziegler (1971) summarized the Devonian Conodont
zonation observed in Europe. Klapper and others (1971)
correlated North American conodont occurrences with
Ziegler's zonation.

In the Lower and Middle Devcrian, conodont taxa were
sostly endemic. However, by Upper Devonian times, a great
many conodont taxa exhibit cosmopolitar distribution. The
change from endemism to cosmcpclitanism has been explained

by Klapper and John (1S€0) as being caused by the

changing arra lent

el A" inental plates, eustatic
v '

sealevel g@s *aqd aﬁscf Changes in oceanic

circulation patﬁﬁgns‘}afrngzﬁﬁer-

%d‘w
Upper Devonian times. )

vonian times to

,: .}; 4 by,
&

onian conodont

Thus, different Lﬁwer 3£”"
zonations exist for various ; graphic provinces
vhile, in the Upper Devoniar, zZones can be
recognized over areas of great geographic extent. The
Upper Devonian conodont zonation established by Ziegler
has remained relatively unchanged except for minor changes
by Ziegler and others (1976) and the additicn cf a new
zone (the Lower rhomboidea-Zcne) by Sandberg and Ziegler

(1673) .

12



The Upper Devonian =zonation has been successfully
arplied outside Burope in Australia (Glenister and
Klapper, 1966), in North America (Winder, 1966; Clark and
Ethington, 1967; Schumacher, 1¢72) and in West Virginia by
Duffield, 1978; Duffield and Warshauer, in press).

The only published study of a Devonian conodont
zonation in West Virginia is that of Duffield and
Warshauer (ir press) who studied the zonation present in a
core taken in Lincoln County, West Virginia (loccated about
100km (62mi) southeast of this core). They studied

conocdonts from the Onondaga Limestone and approximately

121.9m (400 f£ft) of shales RRE!TW Onondagae. The
Oncndaga Limestone @‘P‘\ﬁ?g? z:“ MAﬁrent of
lovermost Middle D ‘g.p akr fiééfn Y e, T

were found +to range ﬂé’ﬂﬁf ?’G
(Polygnathus assymemetricus-Zone) ¢t
(Lower Palmatolepis triangularis-Zcmne).

Several studies of Devcnian conodonts in Ohio haye
been conducted. Stewart and Sveet (1956) described
conodonts of +he Middle Devonian bone beds of Ohio arnd
correlated the Columbus Limestone with the Onondaga
Limestone. Other studies cf Devonian strata in Ohio have
included the Columbus and Delawvare lLimestones (Ramsey,
1969) and the Olentangy Shale (Ramsey, 1969; Gable,
1973) . Neither Ramsey nor Gable were able to correlate

conodonts of the Lower Olentangy Shale with those of the

13



European zonation. However, Gable was able to tentatively
assign a late Devonian age to the OUpper Olentangy Shale.
On the basis of ostracodes, Tillman (1969) also assigned a
late Devonian age to the Upper Olentangy Shale.

Studies of Upper Devonian conodomts in New York have
been  successful in correlating New York conodont
sequences vith those observed in Europe. These studies
are summarized by Rickard (1975). A brief summary of the
Devonian conodont zonaticn fpertinent +to this study is
given below (from Rickard, 1975) . The VWest Palls
formation contains the upper part of the Polygnathus

asymmetricus-2one, the Ancryognathus triangularis-Zone
and the pPalmatolepis gigas-Zone. The Java formation

contains part of the Palmatclepis triangularis-Zone. The
Ohio Shale (Canadaway, tE{ © Groups of
Neuy York) contains the PalI

chomboidea-Zone, ‘ “ﬁ"“na

the P.

Scaphignathus veli

Copodont zonation in the Mason County core

Conodonts from the lcwest sample in the Onopdaga

lLimpestone indicate an of urrer Lover Devonian or lower

o B

middle Devonian based on the occurrence of Polygnathus
costatus patulus. The resainder of the Onondaga is

assigned an age of lower Middle Devonian based on the

occurrences of Icriodus corpiger and pPolygnathus costatus

-

14



costatus.

Ccnodonts from +the tcne bed at the top of the
Onondaga (Icriodus corniger, Polygnathus costatus
costatus) are diagnostic of the Middle Devonian (Lower
Eifelian).

Questionable interval at base of shale sequence.--The
lover 6.8m (21 ft) of the shale section of the core
could not be correlated with other Devonian Shale wells by
the use of geophysical logs. Tvo samples vere taken in
this interval. No conodonts were tecovered from the upper
sapple (1036.3m (3389.7 ft)). Hovever, several specimens
of Polygnathus linguiformis 1lingquiformis gasma morphotype
vere recovered from the 1lover sample (1036.3m (3u400.0
ft)). Unfortunately, the gamma morphotype of E. 1.

linguiformis ranges from thegzgggg gﬁ ;
4G ': R

the early Upper Devonz
specific ge dete §\
possible. Hovwever,

early Upper Devonian (and possibly 1nc1ud1ng pa

middle Devonian) 1is represented by only 3.0m (10 ft) of
rock 1in this core, This suggests that either a
signifigant portion of the <stratigraphic section has been
removed by erosion or that one or more diastems are
present, or both. Schwietering (1980, personal
coamamunication), on the basis of intra-basinal
stratigraphy, prefers assignment cf +this interval to the

15



2 323N -
jiddle

lton Group. The conodont
biostratigraphy does not deny this interpretation.

Deyonian Shale interval.—-- Stratigraphically
important conodont taxa indicate that the upper seventy-
five samples (from depth 1030.1m (3379.7 £t) to depth
816.7m (2679.5 ft)) range in age £from the Polygnathus
asymmetricus- or Ancryograthus triangularis- 2Zones to the
Scaphignathus velifer-zomne, (Figure 4).

Polygnathus asypmetricus ot Ancryognathus

et

riangularis Zones.-- Samples 75 to 67 are placed within

and  Ancryogmathus

=)
g
®
~+
2]
la
l::

the Polygnathus as
triangularis zomes based on the occurrence of Palmatolepis

lobata. The absence

proversa, Ancryodella cu
of Pclygnathus asxmmetr cﬂ§1“f

boundary betwveen thgw

A S
he 85 F
IS N

ata and A.

Palmatolepi

between samples

ijs indicated by the last occurrence of Apcryognathus
asympetricus.

palmatolepis triangularis-Zone.-- This zomne is
recognized at sample 38 and is based on the occurrence of
Palmatclepis trianqularis.

Palmatolepis crepida-Zcne.- This <zone is recogrized
in samples 38 and 37 and is indicated by the first

occurrences of pPalmatgleris gyadrantinodosalobata and

16



Polyvgnathus glaber glaber. Sample 38 contains taxa
characteristic of both the crepida-Zone and the
triangularis-Zone. Either the triangularis-Zone is
extremely thin or sample 38 is located on the boundary
between the two zones. This thinning could be caused by
the presence of a previously unrecognized diastem at this
stratigraphic position. Alternatively, it is possible
that the thinness of these two 2zones may be caused by
tectonisa. Evans(1979) noted the presence of northwest-
oriented slickensides at thte base of the Huror Shale

Member in the Mason County core and in several other

Devonian Shale cored wells. PREE‘MNAR ver a

large area in vestern West T
OPFH-FUE RS2

and may be related to the chmeng‘}?‘t % be -

m@am B
east, (Evanmns, 1979). SU zp s‘xb]ﬁek‘

movement has occurred vwithin +his interval to cause

tectonic thinning of the twc conodont zZones.

Palmatolepis rhomboidea~-Zone.-= This zone is
recognized betveen samples 37 and 18, inclusively. the
base of the zome is indicated by the first occurrence of

Polygnathus glaber glaber. The top of the zone is

indicated by the first occurrence of Palmatolepis

marginifera parginifera, B. gquadrantinodosa
guadrantinodosa and P. g. inflexa. Palmatolepis

thomboidea occurs only in santrle 21.

Palmatolepis marginife marginifera-Zone.-- This
17




zone is recognized between samples 17 and 2, inclusively.
The base of the zone is 1indicated by the first occurrence
of k. marginifera eparginifera, Palmatolepis
guadrantinodosa guadrantinodosa and P. g. inflexa. The
top of the zone is indicated by the first occurrence of
Scaphignathus velifer.

Scaphigpathus velifer-Zone.--The top sample of the

core, B816.7m (2679.5 ft) contains tvo specimens of the

genus Scaphignathus. It is tentatively assigned to S.
velifer for reasons discussed under SYSTEMATIC

PALEONTOLOGY. However, regardless of the solution to the
taxonory problen, this samgle can still be placed in a

distinct zone on the basis cf the gemeric assignment.

Comparison to JR LYY e
P! (?‘?t"ﬁ%’ﬁ RoE 4
County core is comp mh ﬁ“'ﬁha‘i& A B
Nev York Devonian. "i

the same lithostratigraphic urits in Mason County as they

The conodont zo. g

do in New York. Similarities and differences are
discussed below based on Rickard, (1975) and this study.
The yelifer-Zone does nct occur in New York.
However, 1in New York, faunas with S. subserratus and
Polvgnathus inclipatus are time-equivalent to the Upper
velifer-Zone and occur above the facies equivalents of the
Huron Shale Member in New York. The velifer-Zone occurs

18



above the Huron Shale Member in the Mason County core.

The parginifera-zZone and the rhomboidea-Zone occur
vithin the Huron Shale Memter in the Mason County core.
They occur within facies equivalents of the Huron Shale in
Newv York.

The P. triangularis-Zcne occurs within the facies
equivalents of the Huron Shale in New York. This zone
occurs at the base of the Huromn Shale in Mason County.

The crepida-Zone occurs within the Java Formation in
New York but it occurs at the base of the Huron Shale
Nember in the Mason County ccre. This discrepancy may be

due to the diastemric or tectcnic of the

triangularis-Zone and

Sl HE
Tt “
N i.,‘
& ?Eﬂ

ﬂ = R&-g m%ber

he gigas-zone

County core. phrrwgl w;

The gigas-Zone dhr‘f‘“’u\fthln
o~ mrw
in New York. In{ !:h@ Baﬁ\&n
occurs within both the Java Fcrmation and the Angola Shale
Memter.

The A. triangularis-Zcne and the agsymmetricus-Zone
occur within the Rhinestreet Shale Member in Newv York as
they do in the Mason County core.

The Onondaga Limestone contains faonas wvith P.

costatus patulus in New Yocrk and in the Mason County

core.
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ANALYSIS OF —E HEMICAL DATA

Geochemical data and non-ramiform conodont
presence/aksence data were analyzed visually and
statistically in hopes of firding relationships betveen
conodont occurrence and gecochemical values that could be
interpreted in terms of ccnodont paleoecology. No
relaticnships were found.

Initially, the presence/absence of each concdont
taxon was visually compared tc strip plots of abundances
of thirteen <elements and pnpine minerals in the shale

samples. Plots of simple diversity of conodont elements

vere ccupared to the geocher{jf g A!Q@cﬁ yor and
e GER

R ER R

organic content were also ccagared to ﬁﬁ? gmquggékgggf
No visual relationships r@;s«;;ﬁhbakﬁ E\(mf‘kﬁm A

Cluster analysxs.gﬁﬁ“d”e“s? ?3 %%V%SE}&A

analysis vere performed on F-mode standardized data sets

of ccnodont occurrence and zineralogic data and comnodont
occurrence and elemental data. Once again, no
relationships were observed. Ccrhenetic correlations from
cluster analysis were extremely poor for both data
sets(0.663 and 0.661) and stress in the multidimensional
scaling plots was 0.99 for both datasets. Eigenvalues of
the first three factors extracted from the datasets by
factor analysis (Table 1) are extremely lovw.
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Correlation latrices of conodont data with
mineralogic data showed very low correlations in most
cases. A fewv relatively higk correlations(0.6) were found
but these wusually involved single conodonts found 1in

single samples and are probatly fortuitous.

! i | | !
1 | FACTCR 1] PFACTOR 2| FACTOE 3|
; 1 l ! !
b + 4 : 4
| [ [ ! l
] ELEMENTS | 5.422 | 4.001 | 3741 |
! i | | :
- : ; + 4
1 ! | ! |
| MINEPALS | 5.432 | 4.999 | 3.758 |
! 1 | | [

Table 1. Eigenvalues frcm factor analysis.

The lack of detectable «PP& 4‘%&% \1 | %onodont
1=
occurrences and geochemi &Q LLg;u _%ﬁ
AT A
several factors: AR B

1) The geoche&hq ?zé;;h; @ R‘%V

environpental conditions he time of

T
»_ Yoy
{ (i Y

deposition but wmay have been influenced by
diagenesis.

2) The conodonts may actually have been in no way
affected by the measured geochemical parameters.
The conodonts may not have responded to the

conditions of turbidity(indicated by the detrital
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3)

minerals: gquartz, rlagioclase, orthoclase, illite
and kaolirnite) present during the deposition of
these shales. In additicn, the conodonts may not
have been effected by the conditions of
oxidation-reducticn present during deposition (as
indicated by high sulfur content. High sulfur
content correlates with high organic content
which usually indicates a reducing environment.).
Possible environmental conditions indicated by
other minerals and elements are problematic and
do not appear to effect conodont distribution in
this core.

Recovery of conodonts frcm the shales may have
been insufficient to permit detection of

relationships. Normally, less than twventy

percent of each sangle disaggregated and
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FPAUNA OF THE MASON CCUNTY CORE

Concdonts

Forty-eight form-species of non-ramiform concdont
elements were identified in the Mason County core.
Ramiform conodont elements were not identified but were
present in almost every sample. Conodont "pearls" (A. G.
Barris, 1980, personal ccmpunication) were found in
several samples. The non-ramiform-conodont form taxa
consisted of:

Ancryodella curvata (Branscn & Mehl, 1934)

Ancryodella lobata Branscn & Mehl, 1934

Ancryodella sp. q \{ g%
Ancryognathus asympetBab %ﬂ%ﬁ%@%ﬁs ﬁaés eraﬂ;926)
————TE

Ancryognathus
Ancryognathus
Apcryognathus
Ancryognathus sp. B

Ancryograthus triangularis Youngquist, 1957

Genus indet., A

Icriodus corniger Wittekindt, 1966

Icriodus cornutus Sannesann, 1955
Icriodus symmetricus Branson & Mehl, 1934

Czarkodina igmersa (Hinde, 1879)

- e et S o e

Czarkodina sp. indet
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Ozarkodina s
Palmatoleris
Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis
Paimatolegis
Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis

Palmatolepis

Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis
Palmatolepis
Pclygnathus
Polygnathus
Polygnathus

Pelygnathus

Pc nathus

P. A
gigas Miller & Youngquist, 1947

glabra acuta Heles, 1963

glabra distcrta Branson & Mehl, 1934
glabra lepta Ziegler €& Huddle, 1969
glabra pectinata Ziegler, 1962

glabra pripa Ziegler & Huddle, 1969
glakra sp.

marginifera marginifera Helms, 1959
minyta minuta Branson & Mehl, 1934
perlobata grosgi 2iegler, 1960

perloktata schindewolfi Muller, 1956
broversa Ziegler, 1958

guadrantincdosa inflexa Muller, 195¢€
guadraptincdosa guadrantinodosa Branson
1934

bicavata Ziegler, 1962

cf. glaber Ulrich & Bassler, 1926
costatus costatus Klapper, 1971
costatus patulus Klapper, 1971
decorosus Stauffer, 1938
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Polvygnathus glaber glaber Ulrich & Bassler, 1926

Pelygnathus lipguiformis linguiformis Hinde, 1874,
ganma aorphotype, Eultynck, 1970

Peclygnathus nodocostatus Branson & Mehl, 1934

Polvygnathus sp. indet

Pclygnathus sp. 2
Polygnathus webbi sStauffer, 1938

Pclvylophodonta aff. cenfluens (Olrick & Bassler,

1926)

Scaphignathus velifer Helms, 1959

Other Pauna
Foraminifera were comronly found in the Mason
County core. Other, more rare fossils included:
ostracodes, gastropcds, pelecypods, brachiopods,

Styliolina sp. and tentaculinids.
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Conodont biostratigraphy 4indicates an age of
lovermost ¥iddle Devonian (Lower Eifelian) for the
Onondaga Limestone. This is based on the occurrence
cf Polygnathus contatus costatus and P. c. patulus.

The 3.0m (10 ft) of dark shales overlying the
Onondaga Limestone could not be assigned a definite
age based on conodonts. Bowever, the occurrence of
the gamma morphotype of Pclygnathus linguiformis

lipguiformis indicates that these shales are probably

of Middle Devonian age. This agrees with
intrabasinal correlaticns using geophysical logs.

The overlying Devcnian shale section was found
to be lLate Devonian in age (ranging from Frasnian to

Fammenian). The base of the shale 1lies somevhere

vithin the Polygnathus asymmetricus-Zone or within

the Ancryognathus tgian_gu;arig-Zoneg . 3 ainder

of the shales decrease lPR£‘E\
Scaphignathus ve;ifet— j fEﬁ‘%-
cored interval. T '%__ Rg_ .pi
vas found to be agﬁ%%

the presence of a diasten.

Visual and statistical analysis of conodont

occurrence data and elemental eand mineralogic
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geochemistry

relationships.

parameters

28

fajiled

A
s |
&

mv:g BT i)

BT

T P

%

i 2
-]

R

to

.

C’B

show any

U

E? ViSlml

R



CLASSIFICATION OF CONODONTS

The traditional approach to conodont taxonomy
has been to consider each conodont element as a
separate taxon. This has resulted in the
establishment of numercus fore-taxa. Hovever, as
demonstrated by Schmidt (1934), Scott (193&); Rhoades
(1952), Walliser (1S6u4), lange (1968), Jeppeson
(1971), Klapper & Phillir (1971), van den Boogaard &
RKuhry (1979) and many others, conodonts, in the
tiologic sense, were actually composed of elements
of several forem-taxa.

Jeppeson (1971) and Klapper & Phillip (1971)
point out that fors-taxonomy obscures biologic

hcmologies and relationship]?¢<o 5

However, in this paper for

. 8 P\ g :‘}-\ Eﬂ "’”i , “Q
for non-ramriform co@é?ﬁd%??* Le ﬁﬁ& hi@gis%ﬁm
necessary because apg i r,:rgez { Firamed
£ J%“%Ew‘ﬁ elov,

understood that the taxa described under SYSTEMATIC

teen atteapted for r

PALECNTOLOGY are only elements of multi-element
apparatuses and that fcrm-taxonomic names are used
cut of necessity.

Many conodont workers have proposed
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nomenclatural systems for disjunct conodont apparatus
elements. Currently, the most popular system is
probably that proposed rty Klapper & Phillip (1971).
In their system, elements are designated by'letters
derived either from ¢ross morphologic characters
{such as "S" for simple cone or "P" for platform) or
from a generc or specific nampe (such as "O" for
ozarkodinpan). Note +tlat in the latter case, "O"
elements need not Lelong to the fora-genus
"ozarkodina"® but instead express morphologic

Cone-shaped elements ccmprise the S1 and 52
elements of Klapper and Phillip's (1971) Type 4
apparatus., "Icriodus"™ comrletes this apparatus

(Although recent evidence disputes this; see van den

Boogaard & Kuhry, 1979).

Ramiforme elemRRE&aﬁA
pector sepm BFLERCPORT
(=Pathognath§uB§E§gE 1d REVESIQI“

element (ozarkodinan, nothognathellan,

':‘-v iﬁ,‘.

m

tripodellan), an nN" element (synpriodinar,

neoprioniodontan) and a symmetry transition series,

A1-A2-13 or B1-B2-B3, composed of various
asymmetrical-symmetrical-asymmetrical rapiform
elements. These belcng to Klapper and Phillip's

30



(1971) apparatus Types 1,2 and 3 and van den Boogaard
& Ruhry's (1979) Palmatcleris apparatuses.

In this paper, rarifcrm and cone-shaped elements
are not assigned Linnean names but are considered as
part of multi-element apparatuses. However, actual
reconstructions of arraratuses has not been
attenmpted. This 1is necessistated by three factors:
1) individual samples contain at most several hundred
elements and many contair far fewer. Thousands of
elements are needed for accurate reconstructions of
apparatuses from disaggregated sample residues. 2)
Most samples contain several platforms to which the
ramiform elements could belong. 3) many ramiform

elements are broken and identification even to the

element level (i.e., A1, Opm}s often tenuous.
Platform elements are ”“;j.gf i

than the cones or ra

identifications ca s
can often be the cbarac%! is
conodont apparatuses and, most importantly, they are

biostratigraphically significant.
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SYSTEMATIC PALEONTOLOGY

Discussions of non-ramiform conodont elements

are presented in alphaketic order. In the
synonomies, only the references used for
identification are given. Referral may be made to
more complete synoncmies. Possible apparatus

compositions Dbased cn similar taxa described by
cther vorkers are given for each genus. Observations
concerning the occurrences of such associations, in
the studied material, are given, vwhere appropriate,
in the Discussions.

In the following discussions, the use of Linnean
form names is occasiornally necessary for clarity.

They are enclosed PRE
enc

biologic taxa names are ncC
mmn_n _"R!l
CoE 3

Linpnean

§ i ;m;; )
s MAETEAOREVIGION

Type species.- Ancryodella ncdosa Ulrlch
1926, p. 8, pl. 1, figs. 10-13, from the

Rhinestreet Shale, New York; by original
designation.
Diagnosis.- See ZIEGLEER, 1¢73 .

Multielement relationships.- Klapper and

Phillip(1571) consider Ancryodella to be the P element of
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a 1Type 1 apparatus. Ziegler (1972) suggests that
Ancryodella might occur in a platfcrm-only apparatus. No

relationships are indicated in this study.

ANCRYODELLA CUEVATA (Branson & Mehl, 1934)

Pl. 4, fig. 8

Ancryodella curvata(Branson & Mehl)- ZIEGLER, 1958, p.
41, pl. 11, fig. 5
Remarks.- Ome broken specimen was found but it did
exhibit the strongly curved platform margins and surface
ornamentation that is characteristic of A. curvata
Material studied.- One specimen .

Qccurrence.- Sample Glz

sms sy Ey. EMM
e SUB D

Ancryodella lobata Brapson & Mehl, SEDDON, 1970, pl. 16,
fig. 2.

Remarks.- Specimens frcm the Mason County core are

very small and are assigned tc this taxon on the basis of
platfcra outline.
Material studied.- Pour specinmens .
Qccurrence.- Samples 44, 45, 59 and 72 .
33



Fiqured specimen.-wvGS410061 .

ANCRYODEILA SP. A

Pl. 4, fig. 5

Description.- The platform of tkis specimen is
coarsely nodose with two large lobes on either side of the
carina. One of the nodes ©peints posteriorly and one
points anteriorly. The carina is robust, almost smooth
and slightly curved. The anterior blade and posterior
platform are broken. The pit and secondary keels are
extremely expanded and are asymmetrical in the same manner
as the platform.

Material studied.- One specimen .
Occury

et ence.- Sample :Suggi »%Ry
“OPEN-FILE pepg

Iype s .2_:.:“? A::?E?ﬁ a_g;gEWsSlONm

1934, p. 240, pl. 19, figs. 7-9, from the Grassy

Creek Shale, Missouri; by original designation.
Diagnosis.- See ZIEGLEF, 1973 .
Multielement relationships.- Ziegler{1972) suggests

that this genus might occur in a glatform-only apparatus.
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This genus is rare in the Mascn County core.

ANCEYOGNATHUS ASYMMETRICUS (Ulrich & Bassler, 1926)

Pl. 4, fig. 1

Ancryognathus asympetricus (Ulrich & Bassler)- Ziegler,
1958, pl. 10, figs. 10,11,
Reparks.- The specimens frecm the Mason County core
are identified by +their ccnvex platform outline and
sharrly terzinated lobes.

Baterjial studied.- Four specimens .

Occurrence.~ Samples 39, 47 and 53 .

Pigured specimen.- wvssupﬂll | I
Aﬁgf‘§15 l\lllle'
R

Oprs Y
ANCRYOGNATHUS cf C? " B 1926)
l)é.lEér TO p EEVllSOfOT

Ancryognathus bifurcata(Ulrich & Bassler)- ZIEGLER, 58,

p. 47, pl. 10, figs. 9, 13, 14, 16-18.

Remarks.- The specimenrs recovered £roz the Mason
County core resemble A. bifurcata except that the
secondary carina is strong at the platform margins but
does not continue to the primary carina. The specimens
illustrated by 2iegler(1958) shov the secondary carina
joined to the primary carina. The primary and secondary
keels in this specimen are similar to those of A.
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bjfurcata. In addition, these specimens occur in a
stratigraphically higher pcsition than would be expected
for the genus Ancryoqnathus. The specimen of Apcryodella
sp. A foupd in sample 30 also occurs in an anomalously
high position. They are milky-brown in color and may be
revorked. However, Ziegler (19€2, pl. 9, f£figs. 13,14)
reported the occurrence of Ancryognathus? sp. from a
stratigraphically Ligh positicn in Germany.

Material studied.- Six specimens .

Cccyrrence.~ Samples 23, 32, 33 and 35 .

Pigured specimen.-WVGSU10063 .

Ancryogpathus sin
p- 50, pl. 9,

Eemarks.- A. sinelamina is a lanceolate form without
lobes. One small specimen was recovered.

Material studied.- One sfpecimen .

Occurrence.- Sample 33 .

Pigured specimen.-WVGSU 10064 .

ANCRYOGNATHCS SP. INDET

l:d

emarks. Sseveral specimens of Ancryogpathus wvere

found that vere too brcken to allovw a specific
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determination.
Material studied.~- Three specimens .
Qccurrence.- Samples 2, 23, 30, 32, 33, 35, 57, 59

and 72 .

ANCRYOGNATHUS SP. A

Pl. 4, fig. 6

Description.- b species of Ancrvognathus that

possesses an highly restricted platform that is present
only above the keels. The primary keel 1is straight and
possesses a small pit at micélength. The secondary keel

diverges at right angles frcm the pit but quickly curves
posteriorly to aliost parapgﬂs ; éply
Remarks.- This specilie i@@} N Ssurface
» y..‘";, ' %% ma \
: , e%ﬁt "' ?x-ray
e LR
spectrcmetry) over d%&it{ jan

D
vaterial stugﬁd%gsns%iuzgﬁ REVISION

Qccurrence.- Sample 59 .

ornamentation is ob

Figured specimen.-WVGS410065 .

ANCRYOGNATHUS TRIANGUIARIS Youngguist, 1957

Pl. 4, fig. 4

Apcryognathus triangularis Youngquist- ZIEGLER, 1958, p.
49, pl. 10, figs. 1-8, 12, 15, 20(see for additional
37



synonymy) .

BRemarks.- The specimen recovered in this study is
very semall. The posterior half of the platform is broken
off leaving only the anterior half and the lobe. The lobe
is rather small.

Material studied.- One specimen .

Occurrence.- Sample 59 .

Figured specimen.-WVGS410066 .

Genus INDETERMINANT 2

Pl. 5, fig. 1

Lescription.- The speciren bears a strong resemblance
to Polyanathus except that the platform is highly
asymmetrical. The right side of the platform is wide with

a trough seperating the margin from the carina. The left

carina continues to the 2 2. 3R B da engdl viatforn.
i . % h@ T T
D52 FAE-REop
95 g »'%'» "
highest of which is s%jg !m f’ v e
ot ‘::‘(:M

Baterial studied.- One specike

side of the platform is hlg!’ ‘
£t

he free blade 1is

Qccurrence.- Sample 4 .
Figqured specimen.-WVGS410067 .

Genus ICRIODUS Branson & Mehl, 1938

Type species.- lIcriodus expansus BRANSON & MEHL, 1938, p.
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160, pl. 26, figs. 18-21, €rom the Middle Devonian

Mineola Limestone, Misscuri; by original designation.

Diagnosis.- See KLAPPER AND ZIEGLER, 1975. .

Multielement relaticnships.- Klapper and
Phillip(1971) comnsider "Icriodus"™ to be the icriodontan (I)
element of the Type 4 apraratus. The apparatus 1is
completed by ¢two S1 or S2 elements. Klapper and
Ziegler (1975) suggest that Jcriodus might alsc contain an
uncrnanmented cone(M2). van den Boogaard and Kuhry(1979)
present strong evidence that "Icriodus" and simple cones
did not belong in the same apparatus. In this study,
"Icriodus" is found with simrle cones in sanmples from the
Onondaga Limestone. However, shale samples i1-4, 6, 16 and
17 contain S2 elements but nct I elements and samples 11,
22, 38, 83, 57, 59, 73 and 75 contain I
elements but not S2 elen &E

contain both S2 and I Qxﬁ’%y?ﬁ

Phillip's Icriodus app

by this study.

ICRIODUS CORNIGER Wittekindt, 1966
Pl. 3, figs. 12, 13
Icriodus corniger Wittekindt, ZIEGLER, 1975, p. 95, pl. 7,
figs 1-5.
Remarks.- "Icriodus corriger® is characterized by an

asymmetrical basal margin outline and a pronounced

. 39



anterior sinus. Well rreserved specimens from the

Onondaga Limestone exhikbit these characters. "I.
corniger" occurs together with adenticulate

cones (presumably the S2 element) in the material studied.
Material studjed.- Forty-six specimens .
Occurrence.- Samples 78, 79, 80 amnd 81 .

Figured specimen.~WVGS410068 .

ICRIODUS CORNUTUS Sannemann, 1955

Pl. 3, fig. 14

Icriodus gcorputus SANNEMANN, 1955, p. 130, pl. &, figs.
19-21; ZIEGLER, 1975, g. 101, pl. 8, fig. 6
Reparks.~- Most specimens recovered in this study are

very swall but do possess the prominent posterior cusp

that is characteristic of this 2§ec1es.
Baterial studied.- Ten srell EL’M#NQP
Occurrence.=- Samples@Pé O,Fiﬁg a;x g’ﬂ A.y
™ ‘.‘m n : 2 =

Py
Figured specimen. ;

ICRIODUS SYMMETRICUS Branson & Mehl, 193 ”“ﬂﬁ%ufg%i

Pl. 3, fig. 5

Icriodus symmetricus Bransor & Mehl- KLAPPER, 1975, pe.
11, pl. 3, figs. 7,8.
Remarks.- Specimens frce this study have been

40



identified by the characteristically slender platform and
subcircular outline of the Ffposterior basal wmarxgin. In
some specimens, the basal pargin has been broken and
identification has been tentatively made on the basis of
platform morphology and co-occurrence with vell fpreserved
specimens of I. §155g1;;g_§.

Material studied.- Pifty-seven specimens .

Occurrence.- Samples 57, 59, €5, 70-73 and 75 .

Figured specimen.-WVGS4 10069 .

Genus OZAPRODINA Branson & Mehl, 1933
Type species.- QOzarkodina tyrica Branson & Mehl, 1933, p.
51, from the Bainbridge(Silurian) of Missouri(by

original designatiorn).

Diagnosis.- See KLAFPER,

BMultielement ;glatio-vwib” _
of a spathognathodonta -
element, a neoprlonlodontank%zﬁﬁf
a hindeodellan (A1) element, a
element and a trichonodellan(A3) element. It is identical
to Pandorinellina except that the latter has a
diplododellan A3 element.

Remarks.- For reasons sentioned previously,
Qzarkodina apparatuses could not be recoastructed. The
apparatus elements often co-cccur in study material.

Specimens of the 01 element are often broken and only

41



ope taxon could be identified. The presence of Qzarkodira
in the Mason County well is cften indicated soley by the
presence of the P element. P elements{designated
“Spathognathodus”) are therefore indicated on the range

chart (Plate 1).

OZARRKODINA IMMERSA (Hinde, 1879)

Ctenogpathus elegans STAUFPEER, 1938, p. 424, pl. u8, figs.
9, 12.

Ozarkodina elegans Sannemann, BISCHOFF & ZIEGLER, 1957,
pl. 20, figs. 29-33.

Ozarkodina immersa (Hinde)- CLARK & ETHINGTON, 1367, P
48, pl. 6, fig. 10.
Remarks.- Specimens pcssessing a moderately curved

blade and slender, reclined, confluent, denticles are
identified as Q. immersa. 3}

Méﬁ ﬁ ggg;
Material studled.O?E

occurrence.- S§w .g,
35, 38-u41, 44, 47, ik

OZARKRCDINA S5P. A

Pl. 5, fig. 2

Description.- The blade is strongly curved ard the

denticles are reclined. The cusp is short but very thick
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and broad. The

pit is small.

Material studied.- Nineteen specimens

[ lo]

ccurrence.

- Samples 12, 17 and 32 .

Figured specimen.-wVGS410071 .

Remarks.-
fragmentary and

level.

OZARKODINA SP. INDET
Many specimens of

could not te identified

ozarkodina are

to the species

Material studied.~- Forty-two specimens .

Qccurrence.
35, uu, ug, 61,

Genus Pa
Type species.-
1926, p.

Sandstone n

i
designation. lecto ef"&isgn W 1

and illustrated by Huddle (1968, pl.

Diagnosis.-

However, v.d.
Palmatolepis a
elements, tripo

palmatolepan and

- samples 1-4, 6, 7, 11, 1

67, 70 and 74 .

LMATOLEPIS U

1ch & Bassle

gg;_ato;egisf“P:

s @A:“’

ear sant, mf
g gma

see ZIEGLEER, 1973., Pp.

Boogaard and Kuhry (1979)
pparatus consisted of

dellar or ncthognathellan

7, 23, 27, 28,

r, 1926

Hardln

Bultielement relationships.- 2Ziegler(i972) suggests

that Palmatolepis may belong to a platform-only apparatus.

suggest that the
palmatolepan (P)

(0) elements,

smithifore (N) elements and a symmetry

43
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transition series consisting of falcodontan(il),
asymmetrical scutulan(A2) and symmetrical scutulan{A3)
elenents.

In this study material Palmatolepis occurs at times
with scme or all of the above elesments. However, accurate
jdentification of ramiform elements was often impossible.
Nothognathella could be identified but occurred too
irfrequently to permit a detailed consideration of the

Palmatolepis apparatus.

PALMATOLEPIS GIGAS Miller & Youngguist, 1947

Pl. 2, fig. 1

273, pl. 2, figs.

Feparks.- Specimen

but exhibit the diagno

5 f m

surface and sigmoidal blade-carina.
Material studied.- Pour specimens .
Occurrence.- Samples 57 and 66 .

Pigured specimen.-®WVGS410C72 .

PALMATOLEPIS GLABRA ACUT2 Helms, 1963

Pl. 2, fig. 2

Palmatolepis(Panderolepis) serrata acuta HELMS, 1963, p.
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uee' Pl. 3’ figs. 1‘“.

Palmatolepis glabra scuta Helms- BOUCKAERT & ZIEGLER,

1965, pl. 3, fig. 7; ZIEGLER, 1973, p. 293, pl. 6,

figs. 2,3 (See for additicnal synonymy).

Pemarks.- This subspecies 1is characterized by a
parapet that forms an acute angle with the blade.

Baterial studied.- One sgecimen .

Occurrence.- Sample 28 .

s

igured specipen.-WVGS410073 .

PALMATOLEPIS GLABRA DISTCRTA Branson & Mehl, 1934

Pl. 2, fig. 3

Palmatclepis djistorta BRANSCH i)uEHL, 1934, pl. 18, £ig.

Palmatglepis (Pandergleg_i_@@ b B

Mehl- HELNMS, msslmt
Palmatolepis glabra dis

1973' - 297' pl- 6' figs- u-6.

Remarks.- This subspecies 1is characterized by a
narrov, sigmoidal platform and a parapet that parallels
the tlade. Specimens frcx this core are generally
fragmentary but exhibit these characters.

Naterial studied.- Nine specimens .
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Figured specimen.-WVGSu10074 .

PALMATOLEPIS GRABRR LEP1A Ziegler & Huddle, 1969

Pl. 2, fig. 4

Palmatolepis glabra lepta 2IEGLER & HUDDLE, 1969, p.
380-381; ZIEGLER, 1973, p. 301, pl. 7, figs. 1-3(see
for additional synonynmy).

Remarks.- This subspecies bhas an extremely slender
platform with a triangular parapet. The specimens fronm
this core are badly broker but exhibit the markedly
triangular parapet.

Material studied.- Three specinmens .

Qccuyrrence.~ Samples 6 and 28 .
iqured ﬁgg;ggg.—wvcsww%REa_I?@%EEfg\%éfi

:.! 3 W? o ,'*P ;

Q“’:pi-%g g
PALMATOLEPIS GLABRA ?ﬁff#l L ig%??fvﬁ f _
S4EGT TO REVISION

Balmatolepis glabra pectinata Ziegler- ZIEGLER, 1973, p.

:

-

305, pl. 6, figs. 7-11(see for additional synonymy).

Remarks.- This subspecies possesses a sharp parapet
that parallels and is close to the blade.

Material studied.~- Thirty-four specimens .

Qccurrence.- Saaples 6 and 17 .
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Figured specimen.-WVGS410C76€ .

PALMATOLEPIS GLABRA PRIMA Ziegler & Huddle, 1969
Pl. 2, fig. 6

Palmatolepjs glabra prima Ziegler & Huddle- ZIEGLER, 1973,
Pe 309, pl. 7, figs. 4-7 (see for additional

synonymy) .

0

emarks.~ This subspecies possesses a short, rounded

parapet. This subspecies is usually fragmentary and has

been identified or the basis of parapet form.

Baterjal studied.- Bight specimens .
gccurrence.- Samples 6 and 30 .

Figured gecz.men.-wvssﬂow%gg é ‘H"”W‘ ﬂ W%! i"?

EU L.a -Lh- a
g L ?
PALMATOL —GLAR
Femarks.- Pragmensuna %f

— .10, REVISIQN
slender platform and parapet have beéﬁ"a551g é!%VF‘.a‘

glabra without any attempt at subspecification.

!‘v"f‘uﬁ EJ&) el
8 K ﬁ‘@uml- %

Material studied.- 114 specimens .
Occurrence.- Samples 1, 4, 5, 9-12, 14, 15-17, 19,
22, 23, 26, 30 and 32. .

PALMATOLEPIS MARGINIFERA MARGINIFERA Helms, 1959

Pl. 2, fig. 7
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Palmatolepis guadraptirodosa marginifera Ziegler- HELMS,
1¢S9, pl. 5, figs. 22, Z23.

Palmatolepis marginifera omargipifera Helms- ZIEGLER,
1973, p. 327, pl. 7, figs. 17-18, pl. 8, figs. 1,2.
Remarks.- Many well-preserved specimens were

recovered and are distinguished fronm P. stopelli on the

basis of parapet form.
Material studied.- Forty-three specimens .
Occurrence.- Samples 3, 4, 6 and 17 .

Fiqured specimen.-WVGS410078 .

PALMATOLEPIS MINUTA MINUTA Branmnson & Mehl, 1934

Palmatolepis minuta mjinuta BransonRRELlﬁ'ﬁﬁlﬁ&%fMﬁ;{a, |
p. 335, pl. 9, figs. 1-@@%?«‘% E ,g.
Bemarks.- P.  minuta : smal palmatolpeanh‘

with a rather variable mgm @ QEM é ;

recovered in this study are fprobably juveniles of other

forms but do possess the characters diagnostic of P.
Biputa miputa.
Material studied.- Seventy-five specimens .
Occurrence.~- Sasmples 9, 11, 15, 16, 18, 24, 27, 28
and 31-33. .
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Figured specimen.-WVGS410100 .

PALMATOLEPIS PERLOBATA GROSSI Ziegler, 1960
Palmatolepis perlobata grossi ziegler- ZIEGLER, 1973, p.
33, pl. 10, figs. 1-4{see for additional synonomy).
Remarks.~ Only tvo specimens were recovered and these
vere reassembled from disjoint fragments. One specimen is
complete vhen reassenbled frcee disjoint fragments.
However, neither could be photographed because of their

broken condition.

=

aterial studied.- Two srecimens .

Occurrence.- Sanmples 2 and 17 .

Ivype Specimen.-WVGS410079.

PALHATOLEPIS PERLOBATA SCHIﬂim‘ ol
-~ PRELIMIRAT

Pe 361, plg@

synonony) .

Reparks.- Many well preserved specinmens vere

recovered.
Material studied.- Thirty-eight specimens .

Occurrence.- Samples 2,23 and 28-33 .
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Fiqured specimen.-WVGS&10C80 .

PALMATOLEPIS PROVERSA Ziegler, 1958

Pl. 2, fig. 10

Palmatclepis proversa Ziegler- ZIEGLER, 1973, p. 289, pl.
2, fig. S.
Remarks.- Specimens fecovered in this study exhibit
tbhe charactistic strongly sigmoidal blade and anteriorly
situated outer lobe.

Material studied.- Eleven specimens .

Qccurrence.- Samples 68, 72 and 75 .

Figured specimen.-WVGS410081 .

méi;ﬁ 310'

INEEN

3l

Palmatolepis guadrantinodosa inflexa Muller- ZIEGLER,
1¢73, p. 377, pl. 12, figs. 3-10(see for additional

Palmatolepis (wa%%ﬁgyf

£ig. S.

synonymy) .

Remarks.- This subspecies is distingquished from the

nominate subspecies by the ssccth parapet.
Material studied.- Twenty-tvo specimens .
Occurrence.~ Saaples 9, 11 and 17 o
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Figured specimen.-WVGsS410082 .

PALMATOLEPIS QUADRANRTINODQSE QUATRANTINODOSA Branson &
Mehl, 1934

Pl. 2, fig. 12

Palmatolepis guadrantinodosa guadrantinodosa Branson &

mehl- ZIEGLER, 1962, pl. 7, figs. 0,11; ZIEGLER,
1973, p. 371, pl. 8, figs. 10-16.
Remarks.- This subspecies 1is characterized by a
nodose parapet. Specimens reccvered in this study exbibit

this character and are especially vell preserved.

Material studied.- Sixteen specimens .

Occurrence.- Sample 17 .
Figured specimen.-WVGs5410083 .

PALMATOLEPIS QUADRANTINODCSALOBATA Sannemann, 1955

.1}
o
s, v 255, G40 IDET D" RE

synonomy) .

Remarks.- Specipens from this study resenble
Morphotype 1 of Sandberg & 2iegler (1973) in that only the
parapet is strongly nodose; the remainder of the platform
is shagreen-like.
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Material studied.- Pour specimens .
Occurrence.- Samples 37 and 38 .
Figured specipen.~WVGs410084 .

PALMATOLEPIS cf. REGULARIS Cooper, 1931

Pl. 2, fig. 14

Palmatolepis cf. reqularis Ccoper- 2ZIEGLER, 1962, p. 75,
pl. 6, figs. 20-24.
Remarks.- Tkis species is characterized by a strongly
sigmoidal blade-carina. The specimens recovered froz the

Mason County core have rlatfcrms that are almost

symmetrical about the carina. The specimens illustrated
by Ziegler (1962) have both symmetrical and asymmetrical
platfocres.

Material studied.- Seventeen specimens .

Qccurrence.- Samples 30 and 3% .

fiqured _&Len.-uPREl,M’NR
mmogﬁs’im rFILE.-Rf

BIECT-TO R%WS!GM

Palmatolepis rhomboidea SANNEMANN, 1955, p. 329, pl. 24,
fig. 14; 2IEGLER, 1975, p. 299, pl. 1, figs 6,7 (see
for additional synonynmy).

Remarks.- Specimens frcm the Mason County core are
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very small but exhibit +the characteristic rhomb-shaped
platfors.

Material studied.- Two specimens .

Occyrrence.- Sample 21 .

Fiqured specipen.-wVGSu410086 .

PALMATOLEPIS SUBPERLOBATA Branson & Mehl, 1934

Pl. 2, f£ig. 16

Palmatclepis subperlobata Branson & Mehl- ZIEGLER, 1962,
p.79, pl. 4, figs. 1,2.
Remarks.- This species is distinguished from P.
trianqularis by its less sigmcidal carina.
Material studied.- Sixty specimens .
gcccurrence.- Samples 35 and 37 .

FPigqured specipen.-WVGSUL1C0BT .

PALMATOLEPIS cf. TR ﬂtggg Sannemann, 1955
i w5 R i ,
= i 2T

Palmatclepis nldxds
311, pl. 3, figs.. s

tri

Remarks.- Specimens frcm the Mason County core are
largely fragmentary but appear to exhibit the triangular
platform outline and coarsely ncdcse upper surface that is
characteristic of b. triangqularis. Positive
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identification may, howvever, be scmewhat problematic.

Material studied.- Seven specimens .

Occurrence.- Sample 38 .
Figured specimen.-wvVGsu10088 .

Genus POLYGNATHUS Hinde, 1879

cies.- Polygnathus dubius HINDE, 1879 (by

;
;

subsequent designation, MILLER, 1889, p. 20).

Diagnosis.- See KLAPPEF and ZIBGLER, 1973, p. 333. .

"ultjelement relaticpships.- The Polygnathus
apparatus as reconstructed bty Klapper & Phillip(1971,
1972) consists of a rclygnathan(P) element, an
ozarkodinan(01) element, a neoprioniodontan or
synprioniodinan(N) element, a2 hindeodellan(A1) element, an
angulodontan or plectospathodontan(A2) element and a
diplododellan or hibbardellan(A3) element. The 01, N and
A1-23 elements have, in one sample or another, been found
in ccnjunction with P elements. However, many of the

former elements are al#é fbaqg n the Ozarkodira

apparatus. As Ozar i T *alco oceurs in #Hogt- samples no

unequivocal reconi?qnctloh cf either apparatuses could be
%(i é:é .
made. s

In Onondaga sanmples w@% andh€

linguiformis linguiformis apparatus does '%%%ﬁ@4¢§e A3

element is missing howvever). No Qzarkodina occurs 1in
these samples.
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Remarks.- The most common pclygnathan P elements in
the Mason County core are juveniles. Presumably they are
representatives of P. webbi, P. decorosus and P. glaber,

vith whose adult forms they cften co-occur.

POLYGNATHUS BICAVATA Ziegler, 1962

pPl. 3, fig. 1

Polygpnathus bjcavata ZIEGLER, 19€2, p. 86, pl. 10, figs.

1, 3, 6-8.

Remarks.- Only one side of the platform is preserved.
However, the strong depression of the platform about
midlength and the small tasal it indicate that this
specimen is P. bicavata.

Material gggg;gg.- One specimen .

Occurrence.- Sample 2 .

Pigured specimen.-WVGS410089 .,
LS
POLYGNATHUS cf. GLABER /Blrich '&” Bassler, 1926
Polygnathus glaber Ulrich '¢ Bassler- HODDLE, 1968, pl. 15,

figs. 13-17. ¥

s f*
. !
o /.r [

Remarks.- Spec1§€ﬂ-q,!f31%fed 9 thls taaon bear

resemktlence to P. glaber in plat ori@gg%?ligqﬂ gwghe
at

platform is smooth except for a sharply pointed no
occurs on each platform margin about midway along the
platfora.
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Material studied.- Two specimens .
gccurrence.- Samples 6 and 11 .

Type specimen.-WVGS8100¢€0.

POLYGNATHUS COSTATUS CCSTATUS Klapper, 1971

Pl. 3, fig. 2

Polygnathus costatus ¢ostatus KLAPPER, 1973, p. 347, pl.

1, £fig. 3(see for additicnal synonoamy).

Bemarks.- Specimens recovered from the Onondaga
Limestone are usually well rreserved but often have gquartz
overgrovwths on then. In most specinmens, the
characteristic anterior constriction of the platform can

be cbserved.

Material studied.- Seventy-twoc specimens .

O

ccurrence.- Sample 78 .

{r

igured specimen.-RVGS410101 .

rroseene.co RELIMINARY...
OBEN-FILE REPORT

s e JUBJECT TO REVISION. ..

349, pl. 1, fig. 6 (see for additional synonomy).
Bemarks.- The broad pplatfore and less constricted
anterior rlatform distinguishes this subspecies from P.

C. costatus. Two well preserved specimens were recovered
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from the Onondaga Limestone.
Material studied.- Two specimens .
Occurrence.- Sample 79 .
Fiqured specimen.-WV¥GS410091 .

POLYGNATHUS DECORCSUS Stauffer, 1938

Pl. 3, fig. &4

Polvgpathus decorosys Stauffer~ KLAPPER, 1973, p. 351, pl.

1, fig. S5(see for additicnal synonomy).

Remarks.- This long-ranging species is found
throughout a large porticn c¢f +the Mascn County core. It
often co-occurs with P. webbi and is distingushed from the
latter by the narrow, saggitate platfornm.

Material studied.- 277 specimens .

gccurrence.- Samples SPQFQQ!AQ $AR$,70-72'

74 and 75 . “ “? ﬂ\&»
Pigured s _2__12§n-€¥*msu10092 e e ‘\ - R

SUB. i n@ REVISION

POLYGNATHUS GLABER GLABER Ulrich & Bassler, 1926

Pl. 3, fig. 11

Polygnathus abra Ulrich & Bassler- HUDDLE, 1968, p. 39,
pl. 15, figs. 13-17.

Polygnathus glabra glabra Ulrich & Bassler- SEDDON, 1970,
pl. 18, figs. 16,17.
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Polygnathus glaber glaber Ulrich & Bassler- KLAPPER, 1975,

p. 282, pl. 5, fig. 1.

Reparks.- This taxon is characterized by a smooth
platform with deep troughs cn both sides of the carina.
Most specimens are very small and broken.

Material studied.- Forty-seven specieens .

Occurrence.- Samples 6, 15, 1¢, 17, 27, 28, 33, 35

and 37 .

POLYGNATHUS LINGUIFORMIS LINGUIFORMIS Hinde, 1874
gamma morphotype Bultynck, 1970

Pl. 3, fig. 5

Polygnathus linguiformis linguiforumis Hinde, gamma
morphotype Bultynck- KL2PPER, 1977, p. 461, -pl. 9,

figs. 2. (see for aaamPaREHMINARY

Remarks.- The gamma 03'2‘ Els ﬁ = j is
highly variable but " tzngulm yp 3 «-7?1’3”’ Le
expansion of the Sﬂ@jﬁkﬂiat?@ REV{S,O@%

tonque. The tongue is short in relation to the length of

the platform. This 1is the only wmorphotype of P. 1.
linguiformis recovered from the Mason County core and is
ccmmon in the Onondaga limestone. It also occurs at the
base of the shale section.

Material studied.- Twenty specimens .
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Occurrence.- Samples 77, 78, 81 and 80 .

Figured specimen.-WVGSu410103 .

POLYGNATHUS NODOCOSTATUS Bramson & Mehl, 1934
Pl. 3, figs. 8,9
Polygnathus podocostata Branson & Mehl- HELMS, 1959, p.
686.
Reparks.- Two specimens of P. podocostata were found.

One spcimen, fror sample 1, possesses a curved platfornm

wvith nodes in rows that curve with the platform. This is
probably P. n. nodocostata. The other specimen, from

sample 33, possesses a straight, almost flat platform and

is probably P. n. ovata.

Material studied.- Twc specimens .

Q
0

currence.- Samples 1 and 33 .

sosas sasans e PTROLRY
.‘.’H%_E RE?@%T
SUSIECT TO REVISION

Description.- The platform has one rov of marginal

nodes on each side of tte carina and a deep trough
separating them from the carina. The nodes and carira
continue almost to the posterior tipe. The posterior tip
is bowed downward. The free tlade is continuous with the

carina and rises sharply anterior of the platfornm. The
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most anterior denticle is highest. The pit is small and
is located at the anterior end of the platfornm.

Remarks.- The right side of the platform is broken
off. The blade is alsc troken. This specimen does not
resemble any other polygnathans that I have seen.

Baterial Studieg.- One srecimen .

Qccurrence.~ Sample 27 .,

Figured specimen.-WVGS41C096 .

POLYGNATRUS WEBEI Stauffer, 1938

Pl. 3, fig. 6

Polygnathus webbi STAUFFER, 1938, p. 439, pl. 53, figs.

25, 26, 28, 29; FKLAPPEF, 1973, p. 393, pl. 2, fig. 7
(see for additional syncncmy).

Remarks.- This species is characterized by a somewhat

expanded platform with strcn?REL '

abundant in the Mason Count

m Fﬁi T, A
»" ‘

Material studied.- 16 . ‘Mmﬁ

e - SHBIECT.TO REVISIO

38~42, 47-51, 53, 9, €1, 65, 67, 70-73 and 75 .

Fiqured specimen.-WVGS410097 .

Genus POLYLOPHODONTA Branscn & Nehl, 1934

Type sSpecies.- Polylophodonta concentrica (Ulrich &
Bassler)~- BRANSON & MEHI, 1934, p. 243, pl. 20, fig.
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2 {by subsequent designation).
Diagnosis.- See BRANSCN & MEHL, 1934 .

Bultielement relationships.- No multielement

relationships are knowr at present for this fore genus.
However, this genus has sirilar gross external morphology

to Pclygnathus ard is probably'homologous to that gerus.

FCLYLOPHODONTA aff, CONFLUENS (Ulrich & Bassler, 1926)

Pl. 3, fig. 10

Polvlophodonta confluens(0EB)- HELMS, 1961, p. 698, pl.
13, figs. 13, 14, 18.

Remarks.~ The specimens recovered from the Mason
County core are similar tc P. confluens but differ

slightly in platform outline and surface ornamentatior,

P. onfluens possesses a Pmtlmmﬂﬁvsharply
posteriorly vhile the specimens recov _ s dy
are rather obtuse posteQRE' DFM\OE% m‘&hé sut ace

B © pw ﬂ })tf{. i

distinct nodes. The spec1mens from this study posses

ornamentation of pP.

surface ornamentation consisting of nodes that are almost
completely fused into ridges. The lover sides of the

Mason County specimens are similar to that of P. confluens

and the overall wmorphology cf the specimens suggest that
they are very closely related to P. confluens.
Material studied.~ Pive specimens .
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Occurrence.- Samples 2,4,6,12 and 15 .

Figured specimen.-WvVGs410100 .

Genus SCAPHIGNATHUS Helms, 1958
Type species.- Scaphignathus yvelifera Ziegler- HELMS,
1959, p. 655, pl. 5, fig. 20 (by monotypy)-.
marks.- This genus is ccmposed of three species: S.

velifer, S. peterseni, and S. ziegleri. ?S. subserratus

is curreptly only tentatively retained in the genus
Scaphignathus (Sandberqg & Ziegler, 1979).
Multielement relationships.- No multielement

relationships have been estatlished for this genus.
SCAPHIGNATHUS VEILIFER Helms, 1959

Scaphignathus velifer Helms- !”i‘?ig

ple 2, figs. C
i 5‘2
SYnonomy). ;jsn

Remarks.~- The chS%ﬁ

from S. sSubserratus are: 1) The free blade is invariably

offset to the right and is discontinuous with the carina,
and 2) the most posterior dernticle of the free-blade is
highest. The two sepcimens recovered from the Mason
County core exhibit these characters. This appears to be
the first recovery of S. velifer from North America.

Other occurrences are in Gersany and Australia.
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Material studied.- TvO specimens .

gccurrence.
FPigured specimen.

- Sampple 1 .

-WVGSu10098 and FYGS81C099 .
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Fig.

EXPLANATION OF PLATE 2
SEM photcricrographs, X70
Color Alteration Index (CAI) is 1.
1. Palmatolepis gigas Miller & Younggquist. Upper
vievw of hypotype ¥VGS410072, from sample 66.
2. Palwmatolepis glabra acuta Helsms. Opper viev of
hypotype WVGS410073, from sample 28.
3. Palmatolepis glakra distorta Branmson & Mehl.
Upper viev of hypotype ®VGS 41074, from sample 3.

4. Palmatolepis glakra lepta Ziegler & Huddle.
Upper view of hypotype WYGS410075, from sanmple 6.

5. Palmatolepis glabra pectipata 2iegler. Upper
view of hypotype 8VGS410C76, from saarle 17,

6. Palmatolepis glabra pripa Ziegler & Huddle.
Opper view of hypotype %VGS410077, from sample 6.
X 70

7. Palmatolepis marginifera marginifera HelBms.

Upper view of hypotype ®VGS410078, from sample

W

g&aﬁ @”“Pper

4.

8. imatolepis mlnutg‘m%
e B

viev of hypotype JV&SH“IO‘I %%5 %\Q&%

£ per

9. Palmatolepis pe
from sample 23.

vievw of hypo%ﬁ%&%ﬂ‘o ;;

10. Palmatolepis proversa Ziegler. Upper view of

hypotype WVGS410081, frcm sample 75.

11. Palmatolepis guadrantipodosa inflexa Muller.
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12.

13.

14.

16.

17.

Upper viev of hypovype WVGS410082, from sample
1.

Palmatolepis guadrantinodosa  guadraptinodosa
Branson ¢ Mehl. Urper view of hypotype
WVYGS410083, from sample 17.

Palmatolepis guadrantinodosalobata Sannemann.
Upper viev of hypotype WVGS410084, from sample
37

Palmatolepis cf. regularis Cooper,. Upper view
of hypotype WVGS41CCe€S, from sample 30.
Palmatolepis rhombcidea Sannemann. Upper viewv of
hypotype RVGS#1008€, from saumple 21.

Palmatolepis subperlcbata Bramson §& Mehl. Upper
view of hypotype WVGS410C87, from sample 35.
Palmatolepis cf. triangularis Sannemann. Upper

view of hypotype ¥VGS410088, from sample 39.
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Fig.

EXPLANATICN OF FLATE 3
SEM photomicrographs; all specimens X70

Color Alteration Index (CAI) is 1.

1. Pclygrathus bicavata 2Ziegler. Opper view of

hypotype WVGS410089, from sample 2.

2. Polygnathus costatus costatus Klapper. Upper view

4. Pgolygnathus

of hypotype WVGS410101, from sample 78.

Polygnathus tus ratulus Klapper.

of hypotype wvcsmoW&l _ z'

5.

ﬁzer view
dec Stavigﬂr

“;w‘ “?Tof
L’-ﬁ:gm é‘anf:‘fe 57

RIECT KQ_REV hﬂ@ﬂ

gamma morphotype Bultynck. Upper view of hypotype

hypotype WVGS41

WVGS410103, frcm sample 78.

6. Polygnathus wekbi Stauffer. Upper view of hypotype

WVGS410097, from sample 39.

7. Polygnathus sp. A. Opper view of hypotype

8,9.

10.

11.

WVGS410096, from sarple 27.

Polygnathus nodocostatus Branson & Mehl. Upper

view of hypotype WVGS410095 and WVGS410104, from
samples 1 and 33, respectively.

Polylophodonta aff. confluens (Ulrich &
Bassler). Upper view of hypotype WVGS410100, froms
sample 2.

Polvgnathus glaber glaber Ulrich & Bassler, Upper

view of hypotype WVGS410093, from sample 33.
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12, 13. Icrjodus cormiger Wittekindt. 12, upper view
and 13, lowver view cf hypotype WVGS410068, from

sample 81,
4. Icriodus gcornutus Sannemann. Upper view of

hypotype WVGS410069, from sample 22.
15. Icriodus symmetricus Branson & Mehl. Upper view

of hypotype WVGS410069, from sample 65.
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Fig.

1.

2.

3.

6.

11,

EXPLANATICN OF PLATE 4
SEM photcricrographs
Color Alteration Index (CAI) is 1.
Ancryognathus asyepetricus(Ulrich &  Bassler).
Upper view of hypotype WVGS410102, from sample
39. x50
Ancryognathis cf. bifurcata (Ulrich §& Bassler).

Upper view of hypotype WVGS410063, from sample
35. x50

Ancryodella loba_t__aPREh‘ Mer viev of

e raENERE-REPORT
- -Suﬁ%mw SION

59. X100

Ancryodella sp. A. Upper view of hypotype
WVGsSu10062, from sample 30. X50

Ancryognathus sp. A. Upper viev of hypotype
WVGS410065, from sarmple 59. X100

Ancryognathus sinelasina (Branson & Mehl). Upper
view of hypotype WVGSU410064, from sample 33. X100

Ancryodella curvata (Branscn & Mehl). Upper view of
hypotype WVGS410060, from sample 50. X50

10. Scaphignathus velifer Helms. 9, upper view
and 10, lateral view of hypotype WVGS410098, from
sample 1. X70

12. Scaphignathus velifer Helns. 11, lateral
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viev and, 12 lower view of hypotype AVGS410099,

from sample 1. X70

E,
SUZSECT 10 REVISIO:
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EYPLANATICN CF PLATE 5
SEM photcmicrcgraphs
Color Alteration Index (CAI) is 1.
Fig. 1. Genus indeterminant A. Upper view of hypotype
WVGS410067, from sample 4. X70
2. Ozarkodina sp. A. Upper view of hypotype
WVGsS410071, from sample 17. X70
3. Conodont pearl, frcm sample 38. X100

U, Adenticulate cone("Bellodella"), from saample 78.

Y100 ? aé '

e

h

5. Pazlmatolepis N-el wﬁp f‘_cm kLY
i ‘F i i
6. rkodira elem sa EJ“

" s 5B JECPIE %RE‘WSION

8. Al-element, from sarmrle 17. ¥30
9. N-element, from sample 33. X70

1C0. Icriodus S1-element, frcmr sample 44, X75.
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